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V r; r 0 .... A5 

B5 



(Metallization) • mife E&jMS*H &#8t 

ffi«£&;2:m3§fcS^ J iSf£ ( Electromigration 
Performance) - » 2E3^1S^<£± (Semiconductor 
Substrate) ^Jft^WllT&ftlStt (Semiconductor Device 
Structure) JW • ttffi* [*»«7GfMMM ±*»* 
— JMBIMI (Insulating Layer) » ■ tSift 
Ml Ji»*aiHI» (Shallow Trench) - '-ftMffiai 

immn mzmm immmi -mm&mmnm t*m 

. ■7&fHMU ' JSUEMOWMf (Contact Opening) • msfe 
m—mmnm (Conducting Layer) • M E3MMH £ 
^IWPiKft (Step Height) ■ ■ QfcHBtft 
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A? 
B7 



^Wtm^Mnmmn^ ( Integrated 
Circcuit ; IC) 2.&mmmWim (Metallization J 
Process) • ^SWi»***«mK^*»»»» | 

iA^^ifW ■ (step | 

Coverage) SfUzpfiflsWB (Planarization) gftjlg | 

3fc3gsit • 10± 

(Semiconductor Substrate) j&&.3r&18L7£flr&fc 
(Semiconductor Device Structure) » gc^##T 

(BoroPhosphoSilicateGlass : BPSG) 
12 (Insulating Layer) » ftUH— #T7F ■ • 

mm i mm m m mm&m® (contact 

Opening) • HJa»*&ffiffi«— » 14 ' J?r3& 
glftft-fit (Aspect ratio) jK2fcj&fc*C ' [KiSS 

jtawtMti #is±m^ [^m i4] a*aaL*j?«i 

[SMftl * SBftAMSlBWM***^ (Poor 
Step Coverage) • • 
B# ' 4I*E*¥*ftWt*>* (Horizontal 
Shrink) «*»*M;&fiW»'.Mi* (Vertical 
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A 7 
B7 



Shrink) ■ • 

(Ozone TetraEthylOrthoSilicate I 0 3 TEOS) & 
^*Df&$g*£& (Hot Alluminum Plug) ?&m&:±7& 
mm • Kumagai mX^E^MMm 5324975 IfrfeSTis 

y-a imm^i m imnmi &jffimwLw\- 

(Layout) • *»MItf««^«H^rt^*l« 

3tfc2l^^t£ ( Elect romigrat ion Performance) £fr 
(Metallization Process) ■ flBAUf 

(Metallization Process) » ffiOMHBttflBMBA 
( Step Coverage ) |] ? 1 ft I 1 
(Planarization) ° 

#«W££»«fi#8«rF • istffc • 

S*S± (Semiconductor Substrate) ^^^HH7C 
(Semiconductor Device Structure) » g£ 

(Insulating Layer) • • [JBIfcJH ± 

^j£^tHI§| (Shallow Trench) • ■ MM 

imwn ftzmm immmi • 
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A. 
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A7 

B7 

JL » ( } ) 

[^•«7Cfr<e*3 • J»»«*j*« (Contact 
Opening) • £ftt 2UUC^»mJi [«IHI 

PI • S» • »»*Jt (Conducting 

Layer) • ffift immMl ZL-fiM&M&ffim [SCO 
PI ft • SJtfc^mM [iSf] £RHBffi& (Step 

Height ) . »j^gfc«2paft«» ■ ymmmw&ZM 
@— ^j®— ft^fewrs»»«isa![®7R*ii (cross 

Section View) ° 
■HJ»»^£^JffiW* (Metal Mask) ZMM 
^ (Reverse Tone) 69 *p ® © (Top 
View) ° 

Mm&ttWZ&MM&S&M (Metal Mask) 

(Semiconductor Substrate) J&&frXWj£tir&1& 
(Semiconductor Device Structure) » $Ta& 
3ttt££2 Iflfl^ ( Monocrystalline 
Silicon) • mffi& [WWcfMWH 
S 11 (Gate Electrode) (Source/ 
Drain) > Jt* ' «S/S**«^»iia£ ■ » 
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AT 
B7 



mm—MmWm 12 (Insulating Layer) » 

[ m & m 12] a « ft » * * k 

(PhosphoSilicateGlass : PSG ) j£1BP3&3I^ 
(BoroPhosphoSilicateGlass : BPSG) • 

(Electromigration Performance) » EP3fc#^I§ 

SSA^PQia 0 ^^S^M (Flat Surface) £ 

M 3£ t£ ] It^®^^ 2 ?^® C Severe 

Topography) £ rWU&fttt] *ff ? *«W0B1 

^SWSl^SWayi^irat^Wt ( Conduc t i ng 
Layer ) £l!uWl [SILO &H^] (SILO Mask) 

12] [«IHfflH • ffi 

(Ansgtrom) ■ HjfcBHB»T^ [3MUf 1 
(Step Height) • iil&#¥Stt3&£ • 

$P®Hm7K ' flf« [SILO ftW? 20] JiftS 
[^Hif^^^] (Conducting Layer Mask) 2J£ 
(Reverse Tone) » M^fa [WWfiMHH ft 
J8*HB9»J*IHMr (Contact Opening) *D^IHM 
(Shallow Trench) • £OTES#r7F • fifi^fl! 
MfcWL&l (Conducting Layer Mask) 



A7 

B7 

• &mvLW ( £ ) 

(Reverse Tone) > BSmM*2Stfffi®ttMffil 
. (Sloped Profile) r^mT^Wi^^Um^ 
(Step Coverage) mM&*MW2MSM»ft 
f£ ( Electromigration Performance) ° :£W3§ 

* • mm imnmi m-&&fows&ffT& (am 

#|] ft ■ [Mil £Pf*$^& (Step 

Height) • teaWT^fifc** • 

■H*7^T^*fiftiii±2: [silo ^nm] - 

■ sRIffl «»*Sl* W J9f « tSILO «WH H3M«« 
L:)fc&&Jf ] (Photoresist Layer) (^Ht^H 

h) ■ «*«jB**#ft^^fttttf^&* 

(Isotropic Etch) . ClBffeJV 

12] i^^^^IHlP 22 (Shallow Trench) • ftl^S 

(Conducting Layer Contact Mask) IB3£fil£M 
IftMMl (Photoresist Layer) ( TfcSgTT^Ei 
29) • ^Wffl#*iWfitttWffi* (Multi-Step 
Anisotropic Etch) t&£m2& imBM 22] ft^m 

m [eft* i2] ■ -mmmmmmm i^m9jt# 

• J^»J**Mi* (Contact Opening) • 

AAm^ : ^S*-*iMftttlWfflS- (One- 
Step Anisotropic Etch) t*temi& [^tHffi 22] 



A? 
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7? 



ftzmm immm 12] ■ fmmrnjt»m»mu 
® immm 241 ^*^ji(*(ai) - »<w)#*i 

(Cu)) - ( Polysilicon ) 

(Polycide) • ARffll [«WM att*»fl» J 

[^ca^ 22] £jw • mm 24] ^n^s 

^tg^J (Step Coverage) J88l### ' »BMtJ!r» 

[tum/i 24] ' ^mm 

(One-Step 

Anisotropic Etch) fcfcfiHnSJWfc 0 

■-bJi»*IIIH*Bira*»7-7 £ [SILO ft& 

M ttftliSTftKH • TOWfcB ' mm 24] 
^^&fflm&ffi& L«Wt 12] F>9 ■ 25 HfSffl 

[silo Hi?] Bt#*W£ieai • Si^mm [«« 

jf 24] #-HSI»II««ME«« [ft»t 12] ft • 0 

jit'Rr^^jthi^^s^i^MK^mM 26 

(Interlevel Dielectric) • mm [frJflS^Wi 

26] nm* [**-raza6»¥»-*«iWii3 

(Ozone TetraEthylOrthoSilicate I 0 3 TEOS) ' 
*Rr^L*aja^«S^8ESIffll-(Spin On Glass ; SOG) 
««§IUtSfiSt— •ftW (Plasma-Enhanced Silicon 
Dioxide) *WB«l4MMf • RT^UB*»« [^HJi 
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M^^®^ (Metallization) ■ HtttttfMI 
Il^Iil^^ ft ( Electromigration 
Performance) ° 



A3 

B8 
CS 
D8 




* +#4*lJJ£ffl 

l.-i^ftfl^Mi (Conducting Layer) 
IB^fil^S-fbSfc* (Planarization) • ^^^T^J^ 



^E^Sie^^± (Semiconductor Substrate) 
^ i 1 7C # IS i ( Semiconductor Device 
Structure) » 

(Insulating Layer) : 

[JifeJtl ±^^^IHIP (Shallow 
Trench) • ffi#T!fc [SIS 

mi ± : 

tsMjmsfc p^mst [jbmum-— Ea» 

jSSr^flfi [**«5cfW6»] » (Contact 
Opening) I 

^Mlitl (Conducting Layer) » #t!& [HI 

immmi z.mm'mm (step Height) ■ mm&m^w. 
2.$n^ff^j«ssm i mz.ij& • 3* Write [w«5c# 

15 #H ' fe**Pfl*te* (Gate Oxide) - RBI 
(Gate Electrode) IlilS/SMS (Source/Drain) • 
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B8 
C8 
D8 



3.ttEfMnPN«U* 1 ' [WWW * 

(BoroPhosphoSilicateGlass ; BPSG) 41 
A ' 5000 m 20000 ^ M ° 

( s P in 011 Glass ; S0G) ' ^ 
jmwm& 5000 si 20000 mz.r£ • 

5.»*«W«W 1 ***** ' ft 

fi-«-fc» (Silicon Dioxide) mfc » 3£J*&M$ 
5000 SI 20000 ^.M • 

6 m * m mmmmm 1 ***** • *+«*«Da* 

(Shallow Trench) 1000 SI 5000 

fg$g (Alluminum) • 

g.ttWffVTCMM l ' L*WK ft 

(Tungsten) • 
(Silicide) - 

ftfi^ (Copper) • 

ii. 1 ' imnmi 

JHWUW (Polysilicon) - 

12-.**«*3W*B* 1 ***** " I*«»3 

SWUHMt* (Polycide) • 



A3 

B8 
C8 
D8 

u.tm^mMmmmm 1 m^fe ■ silo §ii 

(SILO Mask) [aEflH ' 

ffg^. (Conducting Layer Mask) 3S{5^^Bfa^ 

14. $D¥mvfir46Hff 13 mtttik • ^^mii [silo « 

Sf ] iflili^I^ (Conducting Layer 
Mask) £!£HX (Reverse Tone) • 

15. — WWIMBMte*** (Conducting Layer) 

& - mm imnmi &mmmmnBmim»&&m 

fg^j5^zpS>fb^C^ (Planarization) » #^^T^I^ 

^^^Hik^-h (Semiconductor Substrate) fl£ 
^^HtM7C#^^ C Semiconductor Device 
Structure) J 

(Insulating Layer) i 

im&mi ±.T&&m-ytmm (First 

Photoresist Layer) • MfUJS SILO §If (SILO 
Mask) ^ [»— #PUf 3 : 

&Jff] ' MfUffl SILO (SILO Mask) 

-3feif] • JSL»««P3» (Shallow 

Trench) ■ mmm immmi ^mmmmnmm mm 
mi ± » 



A8 
B8 
C8 
D8 

fc$LW>^ : %MM (Second Photoresist Layer) 
(Conducting Layer Mask) [*-#R&J»3 £® 
ma (Opening) ■ ffi*l [IBP3 £Jt*'.hJfcflr» [» 

«osar«w«m« [£-3feifiJ»3 MKfcfcffi* im 

J&8ftB£J (Contact Opening) > 
l*-3fclBJ»3 : 
iftlRffilfcSMiJf (Conducting Layer) • 

[»«J»3 3lBM»WK (Step Height) • @M^#¥ 

i6. 15 • [*MM7e 

fMSttl ' ft**IW*ftJt (Gate Oxide) - fflnm 
(Gate Electrode) H M S / % $ (Source/ 
Drain) ° 

17. 15 3t£:fr& ' [«MUt3 
&&M$®fcMM (BoroPhosphoSilicateGlass ; BPSG) 
ttft , J£J5fl^tt£ 5000 £1 20000 #l£F^ • 
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A8 
B8 
C8 

D8 

^ > *ifr.**]J£BI 

JtSSJSafeflli^Bffllffll (Spin On Glass I SOG) «A ' 
5000 gf 20000 ^£|ffl • 

19. *0*ll*RIttBi» 15 ' MBIMH 
Jtfi-fciW (Silicon Dioxide) m$t ■' WPStf^ 
5000 ilf 20000 jfe2:lBj ° 

20. tt$li*?QffRBfB- 15 m2.1i& • ^tM^IHli 

(Shallow Trench) ^^^^ 1000 31 5000 i££ 

21. ft$lfVRmHB£ 15 ■ ^mai [silo ft 

Jim^^SMft^m (Conducting Layer 
Mask) 2_&M%: (Reverse Tone) - 

22. m^mmmmmm 15 • imnmi 

(Alluminum) • 

23 . tm^mmmmm is • E^mas tmuti 

JSIiSi (Tungsten) • 

mm&ftm (suicide) - 

25. jn*iiwMiB» 15 

JtfgfH (Copper) • 

26. tm^mmmmmm is • 

»HKJb9 (Polysilicon) • 
.27.*0*IMffl*MM 15 ' ^^ftl [«.«Jf] 

*JB*«PflS» (Polycide) - 
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28. — « [SILO ^H^l fe^WMFMUl (Conducting 
Layer Mask) 2.%LM%: (Reverse Tone) - 
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